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(57)Abstract: 

PROBLEM TO BE SOLVED: To highly accurately detect 
an off-track amount from an operation result and realize 
highly accurate control for positioning of a head even 
when a linearity is not secured in a relationship of the 
operation result of a positional error using servo burst 
data read out from a read head and the off-track 
amount. 

SOLUTION: A CPU 1 1 calculates an off-track 
relationship information of a relationship of an absolute 
position of a read head 3 within an area of a servo track 
on a disk 1 and an operation result of a positional error 
to the absolute value, and stores the information in an 
EEPROM 1 6. When the read head 3 is to be positioned 
to a target track at the time of normal access to data, 
the CPU 1 1 can estimate correctly an off-track position 
of the read head from an approximate curve indicating a 
relationship value of an off-track amount and the 
operation result as the off-track relationship information 
stored in the EEPROM 16. 
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[flfft^ft] CPU 11*4, 7^*^ i±<n-y-— tfb? 
7h7y^M«««SrIffiLT, EEPROMl6{^ 

j^t^o cpui ii^o^— — 

y K 3 S: I « h 7 y ^ Cffilftftt 5 t # I:, EE 
PROM1 6lC&&£titz*7 h7y^B8«««-C*>5 
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J 

[»#JBl ] t*^ x?±(D Yy yffrbV— V^y K 

: T—?£{£.m it, h7 y^ssffi^-c-oiififey — k-^ 

— * hr-^M LTStJlBy — K^y KOt7 H9 y 
SfFEx-*T***B*fciittEy- y KKJ; 9Scffl£ 

r. * £ mx t -r s x * * e« 

3 ] ME y - y Kf±««t»fitS!l*MK>M 

je^s «: utT-r ^<t7 \zm& ztuzzk&vrmt-rzi* 
*js 1 * fctt»jfcjs 2 Ettof >f * ^ eitasn. 

hT 5 — ^a, b^jii/i h7 y ?mmxjg&&m£ 

y^— *&fcm£tift7*4x?&&m u nfjia-r^*^ 

-^4r«fflLt, BtH2y-K^yKttH7^h^^K 
<n Y?y$\z.K^%T—*7 9^**Wn-irZ> s r4*2 

etsssr*fooT, 

r-^A, B, C, D^rffiffiLTSI:SLfch7y^Wi 

Hrt-cos*i63*ffiB*$tf«rey- K^y K©i6»tt 
meffl:K*«)f9j!ai^uwe-y— ^<-j^ h^-* 

A, B, C t D«:ttfflUilB!l-K^yhW7h7 
Sr*-*-*:* Yyyy H{ftimfr]ltti-*{f ff£/&Mt 

sjiet- ^r^±^mcmfs t v — Y^y Y'lzxvmmz 



(2) W^^P 1 1 - 7 7 3 8 

itfcittreu— * h^-^^jjit/mewis^s:^® 

(c £ *) Jftdbbtitzm&*7 Yyy? L 
X % ifrffiy-K^y K^B*»aLTtfflE»S<Dh9 

y^ottHrtjciwey- KSfcteBfre^-f ^ 

^ hr- * A, B^h73/^W^|ftLta 

ytmtoiSLmzmftt LxwLSSR^titimatx«>9s 

^Sfre-^— ^ hr- ^A, BSrffiffiLfcffi«»a 
*Ko«l|[fe*3dSX*litTfc«»^eo«rBy- K^y K 

— ^ hr-^A, B, C, D(^)2 7- ^coia-^^-tirlcg 
^^T^Stt5B9By- K^y Ko«»<o|ft»{ft:B* 

[«t**6] SrBffifi^^RScosis:^**^ fitjtey 

— Y^y Yfr Y=7 y ? <Dl&miZtiLS:LX\,^Z> t tfCggffl 
B/A+BJ ^mt'fc^ 

ffifiS^ffre^tfe^ffifi^wuT, «rey — K^yKa* 

tiBUTV^i:#^>g(re*lf rA-B/A + Bj co^K 

m 4 * fc *i»*3g 5 te«ox ^ ^ mm^m&o 

30 [W*JR7] 7^^^±<Oh7y^^by-K^^K 
I^J:9RaaLfc*-*/<— ^ hr-^^U, me 
y - y K*fctt9W h^y Mfoh7^(DB 

HrttwffiB»«)*JWu, Huteitsco Y : 7v?kz*rt'z>7 t 

y KffiB8t*M«*»-tffcoT % 

h7y^©eirtw«iEy-K^ 
y KcoisstffiBt, fflreffiB»*»j»«p^s(rei^-^< 

hf-^SrffifflLtWEy-K^j/ f>7^ 

^-t*y y ? y ? mm%n*n\ti-t Z>*t y-7 1 , 
mm*? Y?y? bb«««* > y ^aice«rs 

ixfcHiifa-y— h^-^^i^e^^-y^stc 

m£<£> h^y^lcgfJBy- K^-y K4)htt«rB7W h — 
y K*ffifift»»J»«rjltT-r-5^7 t y^ , 4:^b<cSw <t 

zftmt-rz^y KffiB*«)«iw*ife. 
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hx-*a*Eft£nfcfV***fiefflU f»Ev*-<** 
d^y-K^y K(c£ 9RWLfc]lftEl>— hr 

mmmmcmm-tz^ y Y^M^nn^mx^x. 

iffiEiJ— * h^— ^ A, B, C, D<D 2f-^£0 

ixfclWIB*— ^ b-r — ^*5J:t/^iap<^y 20 

ettsjxfctWM-? h7-^H««a^u, mis 

0 Bsaa ufc-^— hr-^^f ur, me 
itfiE^-f * ? t LXffifeo) b=7y? [z^tblrz? b^y? 30 

mm* 7 v=7v<7 m&ffim<o£.f&mcffiim y - y k 

fflLT, h7 y ? <nmmftX<nmmV - b'^y h'CD&M 

* LTlftE y — * h 7 * ?M&&sb 

* H« W« £ fclfrr 5 > y £ , 

gSE-r— ?7?-Kxmcffi&» — b*^y b*\c& vmmz 

[f?f**l 0] B9ESJJ£fij hx-*li, 

mmm-v— * ft- *a. s&b^y 



1 - 7 7 3 8 

C, DtfStBZfCl/4 h7 JttjE$J£ffi 
■tf— ;* hx — * A, B <t lijilft -5 «£ 5ldE^iJSn 

fcflMt-e* 6 -r 5 ft** 9 fEftor^ * * 

EttSEgo 

1] we^-7 h5y^BB«flMBf±, mmv 
&&m^tc&&mmm&(Dmn&%:\cttLx. b?y* 

©ttfflrttc*j»tss(rEy— K^y KoffirEI6*fS*ffl:lR 
Sr^trMEj»»t£«OB8«^*«)6^*^thIl^fc5 

^tzwmt-tzimmi, tt**2* §11**3, it* 

W**5, IB^2g6, »*3I9, !l*«10(D^ 

y^^±ffiffl(cjRo-CE»SixTv^r <tSr»«i-*-5 

3] ittEMJtffl * hf-^lt 
StjEx -r ^ ^ ±fc^:tt blxfctttt^WSffl h 7 3/ ^ f^E 

mzmfemb?y?m^ *y h^y^tmsw 

m#*i at^i^ix^EOt^-f ^^E«36« e 

K,7 t >(x*±<Dmmm b? y? t Lxmmztiti 1 00 

IB^iJ cd cfi 4* 35s r ft 5 ^ggrco ^ffi <— ^ h x - ^ 

c, Dfrbm&£tix\f*zzt&vmt-tznjkm9* 

5] «TE«fiffl*- Nr-^lt 

b7y?*&&9tftb Lxm&$mt$tifzmi£m-y-~<£ 

><-^h-r-^A, BIC^LT, iE^K^JO+^Sft 

ill 2 0^-fix^E®<o^>r **EtB3S«o 
[fS*3S 1 6 J S(rE»JSffl^-^<-^ hx-^755E 
»*ix>S:a!ISffl b^yflt, WE«3E«-»— ^ h 
x— ^WB»tfyfi»' h77^t'yf J: <K^S 

nru^s- tsr»«t-rs»**9, »** 10. it* 

112, it** I 3, ft**l 4, »*« 1 5 60i>m 

[*Wo»jBBftRW] 
[0 0 0 1 ] 

7^y^Ox><^^Etg^@ICii^L, miMR (ma 
gne tores i st ive) ^ y K Sr U — ^ K 
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I 0 0 0 2 J 

[«fc*«os«] ktV** y=7<<7 (hd 

D) fc^*>^**KttHSB (««^-f **S6fltftt«fc 
$*LTV>5„ 

[0 0 0 3] fi^Tte, ^-^Oi*lB»*«ft*:Xai- 
^KtBLlf^tOy — K— y Kfc LTMR 
(magnetoresi st ive) — y K$r&£l L 

±fC. y-K^yK (MR^yK) tRii©7>f 

[0 0 0 4] HDDT'lt ^4 frbft fetor* ft 
T^ir* (y- VTtiz^tLte?^ bT?±x) 

y-K^yKTOf»^fir$ix5„ HDD^CP 
U O^r^ftHdSSB) tt, y- K— s> KlcJ:0Kdi£*L 
fct-zfr-^^MLT, *f 4 ?s ? ±.(D D — K— y Y 

RST^ftLTffiHftfc-*-*— ^ KffiSftfcWJfSp&llfT 

t5 0 r*ir*#*<ag *£y— 

ttt7^ht5l8h7y^t-*>5o 7^f hSjitt'lt 
y- K— y Koffi«*«e>M«ijcj: 0, 7^^.^^! 

[0 0 0 5] CPU^ItrtS^^ Kf5t^WIW(t 

[0 0 0 6] *^J:{Cf2, (g]8 (8 A) (C^-TJ: 9 
tetStf>S/«e6-!J"— ;* h^— * A — DriS, HD 

±\Zl-Z-V— # b 7 y * (N-l, N, N+l) ;^f|f/££ 

* h^— ^ A— DJL^(C F77^7 h>^^mr^ 
6 0 HDDt'H t-JKh7y^*S*tLT, 3.—-^ 

5 0 —f&ft\Z\tt—i£b7y?tr — ?b : 7v?tfc-- 
g:LT^£ 0 
[0007] H8 (8 A) i^-f J; 9 

Tsv)lC:fe^T, h7 y^*^r-fitffi36Sr*tfc-b— 



Mi 1 1 -7 7 3 8 

JtfclJ— hx-*C, DO«.ffi^t>^^iJ$ 
ftS e IP*>. t-^/Whr-^A, Bli, h7^ 
■P-frS:*** LTitt>fcK3aJ3nfc^— * h^-^r-fe 

5 C *— * br— PC, DH. h77^f B 1 

[0 0 0 8] y — K^y K3I1, — y K*B (y - K=¥-y 
^RG) # ^*IJ: 9$fc< , -0— * 
^A-D^Haj-To ^-^A-D&KfcjH 

* s R#+&ixri^S. U— #®&f£^teBlf^A-DGQt: 0 

6 0 CPUli, 7^ s^/HtfcfclfcSixfc^— x br— 
^A-D$rA^-r^ 0 CPUIt y— K— 3/ K31CJ; 9 

9 , Jg^h^** (fllxJiN) 
©fiiftwy-K^yK3^ffia (^-7h7^iT 
20 F) Sr*a65„ 

[0 0 0 9] c PUll &Wfflm-fZ> b=7v t<n%m\z 
2£oT, ^ hf- ^A, B^f^fit^ 

UStSE r (A-B) / (A+B) j ^/cfi-^-/if/<-^ 

hx-^c, D«r«ffl-rstt«»iiini|[ r (c-d) / 

(C+D) j %mftirZ> 0 CPUtt, b? yftp'b&m 
(SSlS*P=0) ^ LT, - l/4TsvW 
+ 1 / 4 T s v ^trco^EHtco^^Tfi, tK^<— -x h 
X-^A, B*ttffl-r*ttBKje«Ji r (A-B) / 
(A + B) J ^r^fTLT. t7F7^fTF^fci 
30 (Hi 1S:#J8» c - l/2Ts v^P>-i/4 

Tsv^ffilt, + l/4Tsv7)^+l/2Ts 

v ^-c^tQ^a{c:ol^Tfi. -j— ^ h-T^— ^C, D 
frffiffli-SffiBgRISMIf r (c-D) / (C + D) j * 
^tt LT, t7h7y^iTF$:tfeS ®8 (8B) 

[0 0 10] HDD^^/ KfitBft««)«S»J»-Ctt, GS 1 1 
(c^-fJ: 9 t7h7^i (h7^^^«li|fi 

SiXT^S^y Kt£«ft«)»Jf8l-CI4, *7 b? y?ft<D 
SM»»c»LT8«ite*oK»*t»Sw«» (k) id J: 

^7>f- hv<y ^**r#S©«tt (K) tcj:»9^i65 

[0 0 1 1] MaiLitJ:3iC, i£^HDDt-|iy-K 

MR — o, KttRfcBL«*dSiB< , ^^v^£t}^ u-</u 
50 ^SaiLfi^SSwir^TtSo L^LSI, *<om 



7 

ty^RG (c» Ltit^tg® S =ft flMftcft £ <fc 5 id 

liB9JB<!:*5o EP*>, EI 8 (8 A) fc^i" J: 9 tc, if— 
^ A , y— K^^K3coy— K 

(H 1 2 frftB) 0 
[0 0 12] 

fi*#>SJ#p-m, If— * h^— *A-D£i£ffiL 

Z(Dti*> % CPUtt, tt)MMtPa>&JHII 
*7 h7 ^^4^K»jc:»LTB(rl5^«F^(7>«tt ( K ) 

[0 0 13] atf^HDDO|5»«ST-H, hlTIEOSW 

<cv^«>, hi oic^-ti: mm±.<D&?£<Dmm 

f^ft *>H« laijRjgttasflMS $ tit i ^ z t £ mfe 

«s*«o*s*<btc#oT, r^^±oh7i/n's/ 

a&±<oBH/Mb* »EtBL«ft«Ftt^tf bo#?iS#< , iff 

[0014] -tw-e, y-K^yKic 

[0 0 15] 

r>f^^±tOh77^ (if— 3j?F7-^) O^SF^T'CO 

y - * k<o*6*m&b (hbro*? h7^t) i % 



(5) l 1 - 7 7 3 8 

<? 

fTi-«M»*« (CPU) IS, ««flferit*ajCJ:9I|EU 

[0016] s-raic, ^ ^^sirfKffsm^o 

— hv^^^^J^J^O^ic^^iZi^, y— K^>> KOt7 

#a (^^li'EEPROM) £ fcWiTW ^ ^ ±co^co 

t7h7^ B8««fflte, T--7Mk\n m X t J: u > U 
*fc«*S*«c*J-r6*7 H7y^**Iiiit5fcJ()0 

[0017] *«W^IB 2 Oft^tt, tjx? ±<offife 
<ObJy2& y ^7h7y^H«««S:4at6fcfe© 

Y=7vt\lL, ii«Oif-^<— ^ hy^— *A— D7)5fe^ 

[0018] • «t 9 4*a;T-*>ixtf , ii#«z>if-*v< 
h^— *A— DT*tt*#biViV> h7 y ^ jgfflrtoie 

SP^SBgoy — y K^*7 h7 

tt, y- K^y K<D*7 h7 y^ffiB^r<t «9S5*SST^ 

[0019] 

^r^^ISti^Bi: UHDD^U I^^'tL 
ry-K/7-f h»«I^y K2^^L7t^^^^ 

K3 ^:^S!co7-r h — -> K4 ^t5>I^— y 

50 y^ri-ic-ftmcmmztitzm'&x&z. ^yK2i* 
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[0 0 2 0] HDD ft, E«Ht»T-fc5^-<^^ 1 
?K2£lftfcl* hVU-=E- — & 5 t , ^yK7^fa 

^— ^ 6 £ „ /tf^ =i-f a-^— ^ (vcm) 7 «t , -=e— 

* i 2 t&^-fZo hvu^e— ^ 5 111ft 

* 1 SriiiiSlHJlG^-tf^o — ;/ KT ^5^^— ^ 6 fi, ^ 
yK2«:ft»LT*59, VCM7 0iS^CJ; 9 Elsl? 
iLt^y Kafc^-f 1 ^^;7?ftf£;i£ib£12:5^ 
5/ KIMfcaW-CfcS. * K9>r^<l 2tt, CPU 

l l fcj; Df>f ^^/HUTR^SixSfMWMJiiJ: 9fflfli 

^ft-rsfc^KibiHiB-cfcSo * K7>r^i 2 

IS, CPU 1 l^)»J«l#lcaofcB»«««rVCM7Jc 
[0 0 2 1 ] x ? 1 tt, B2 ic^-T J: 5 x-* 

[0 0 2 2] S&tCl, HDDIi, ^yK7^8i, y 
- M3K9 sKlalBl 0 £ , CPU l 1 

t , A/Dn>/w^ 13^ ^^^^□yhp-^ 

(HDC) 14t, R AM I 5 t s EEPROM16^r 

[0 0 2 3] y-K/9^f hBB9l4a*-ett*fflfl)* 

/y4 hft-^ofttaillB-CfeSo y— Mh]B9 
te, y- K^y K3»cj:0KtU*lx«:y- K«**r^y 
K7^8^LTAAU #ao«#teSS:l8fTL-C 

tc^t*-* (y - Kr-^) (cm-^-r^o y-K 
/^^ Mei»9tt\ hdc i 4^e>$cjg^nfw7-r 

[0 0 2 4] HDC14I1 HDDt^ha^a- 

(y-K/7-f h^vyK) ^^Mt5o CPU 
1 Hi, HDC 1 4fc^Lt*^ h^^tf^L — #frb7 

[0 0 2 5] **«^§8«-rs^s/ Kffi«*«)»J»tt, 
CPU 1 1 tH-#08i 0 k\z£ 9^t£*l5„ 



(6) 1 1 - 7 7 3 8 

-^A^DCO^r^o^fE^Srfflm-rs^^^/u^— /u 
KEBtt^tr-^tP. A/D3>/Wl3ft If— sK[h3 

f^f^A'ttlcSftLtCPUl llcffi*t6 B CPU 
1 lli v Lfc*— * hf*--*A--D0>r-f ^ 

©cpunti, hrvfmftmmmzs eeprom 

1 6i£fcm$ti1t*"7 by y^BB«*«*:fltfflUT, y 
*7byy £^ft-f5 0 C P U 1 l Mt, gCfctJ L 

K7^/<1 2idtii^-rSo * K9-<f'<l 2fiD 
/A = «T*fU CPU1 l*^(OMW**T-^ 

p ^OB»««lcat»LT V CM 7 U:tt*&-ra 0 
[0026] EEPROM 16 "rtBtt^FJf »4 

^d^7-7^ROMT«>9, ^a$-r6J: pld, CP. 

5 0 RAM (y>-^A - r^ir^-^^y) 15I4D- 
Y/y-i bfey -CfcU, cpui lOiSiSfeii: 
^■ft^— ^fcttlftt* 5fc*«5!7 — ^ T-fe^o 
(t7h7y^BS««i(0±fii«ll) *-f, HDDt 

ixfit, CPU 1 1HHDC 1 4^Lt = -7^K (r. 
C-C*iy-K=»-e>K^i"5) £g{iU -T-^T^ir 

^^^^■rso fiP^, cpuini =j-^>- kic^- 

iO y- K^y K3fc*«>Ban h7y^St»BS«^- 
CPUiitt, y — K^y K3ICJ: 9RUSix5-y— 

ur y- K3»aaEffiiis:*au r^rn^s 

[00 2 7] fti:, CPUllIt h^y^iifSBIftlKl 
ittlt, y - K^y K3 S: @« h 5 y ^ WfiBrtCtt 

Wn?tt, CPU nil y — K3ICJ: 9^m$tL 

WSrHfrt-So CPUilli h7y^t6S:S*ffil 
<?: LT> ^OIlh7s/^ C:tlit-#F7^ 
N^-T5) 0-l/4Tsv^f)+l/4TsvfT'(D 
$6HT-*>tLtf, h 7^ — ^ A, B^ffiffltS 

fil^Mg r (a-b) / (a + b) j znir-tz 

(1M3 (3 A) S:#flB) o ^fc, - l/2Tsv^b- 
l/4TsvJT^il^ + l/4Tsv?)^+l/ 
2Ts v|t^Kii:o^Tll -y— ^-Cx<— 7s b"r-9 
C t DSrffiffl-t-Sffi«KSjjtJ| r (C-D) / (C + 
50 D) j ^Iftf^o 
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[0 0 2 8] CPU 1 lit {fcSK!8S«Ott*Pi;d- 

a3^-T5 0 rcr-, teagiiisris r (a-b) / (a+ 

B) j CDmW&%:Ptf TOJ "CifctUi, IU3 (3A) K 
^-TJ: y ~ * K 3 fi^W&a (R0) tdft® 

[0 0 2 9] rtoJ: 5* h7 3>*ifiiS»J»K:fcv^ # 
HifiJBffi-CttCPU 1 HiEEPROMl 6lC&m$tl 

st*e*p^»-r*^7 h7 y^*«:#fi-e#5is 

(t7h7^^fil) TF£##>5 0 £*T\ 133<!:& 
H4(07n-f^-h^#iLtt7h7^^H« 

[0 0 3 0] CPU 1 Hi, ffl?LI'£HDD<Dmmm$.1Z 

ffl^SfiRteaSrHtT-rSo CPUl Hi. gf*<o 

^-xhf-^A, B£{£/8LT{^^M^3I r (a- 
B) / (A + B) j £Hf?-r5o CPUl lit 
SS^P^ Toj t45!/-K^yK30ttl (R0) 
^h77^WC^if^SiHii (t7F7^ 
iTF^o) t LT^t5 (^r^/Si) o 
[0 0 3 1 ] CPUl 1ft S^feg (R0) a> 

It, if— ;* h^- *C, DOfirffcB (h7j/ 

CPUl Hi, 1*— * h^-^A. B^rft^ 
LT^g^H^S r (A-B) / (A+B) j SrUffL 

»8*PIl:»t5t7h7 7^iTFIJ r+i/2T 
s vj -Cfc5i»£t5. PHUtC (R0) ^ 

f>y-K^^K3^ h7 y^N- 10*fSj{c»»S|fi 
IT, -0— * hf*— *C. D<&*iMttBtc{fcBft 
(SIR 3) 0 CPUl 1ft # 

/^hf-^A, b srfltffl u-ctt««js«Ji r (a- 

B) / (A+B) j ^Iffir, *Ktt*P3S:Jim-** 
•6 (^7^52) o w0>fiS3M8*P 3iz^t-r^^y h 
7y^tTFIi r-l/2Tsvj T-£>5 ^riS^-T^o 
[0 0 3 2] CPU 1 HiSmffla (R0) frb 

hr- *A, D©t^g|:fil»«) 

(fitR2) 0 -<o<t# % cpui in GLwmm. 
m» r (a-b) / (a + b) j $r^trLr, siss* 

P2^gfflt5 Ur^S3) „ CPUl Hi 

S*fii (R0) ^P)y-K^yK3^ h77^N- 



(7) 1 1 - 7 7 3 8 

/2 

lO^ft LT, -0— * ^B, D 
o^ikffifiWMftfc-f* (6IR4) D r<Dir# s c 
PUl Hi, ttBMSft* r (A-B) / (A + B) j 

&nfTLT, s*e*P4&3sm-r* u^s^s 
4) 0 cpui Hi, ss»s*p 2(c^r-rs^7 

?J:tf# r+i/4Tsvj T-£>6£§£Si-6 0 £ 
fc. cpu i Hi, IS»3g*P4i:^tst7 h7^^ 
itf^ r-i/4Tsvj -e*>sfcKfti-ft. 

[0 0 3 3] J£jUiCD J: 9 f£ LT. C P U 1 Hi, t7h 
70 7^1 TOJ , + l/4Tsv, ±l/2Tsv©5 

ffi9?<£>*6*Nae (swaasrstf) icm-sg^&mp 

l~~P4£:>fc&6 0 CPUl Hi, ^<0 5/£<0*6*H£g 
*rii&ittfi*l»«rK*i-4ii:fcJ:9, StJMgjfcPl- 
P4|C^-T5^7 h7-^tTF(»:«^tt7 h 
5 3y^BB«flMR (^-^Hb««) ?rMLt, EEP 
ROM16lcMt5 S6) „ r * 

T\ t7h7^ B3^«*ii7 L -^Wt:W«T-li/«e < % 
Wia^iS©ft»{cS^^r«»jB*Pic»-r6^7 
y*l:TF£^j£T*£6f+^T-fc«U\ 
20 [0 0 3 4] ~<Oj; 5<cat-7 h7y^B8ff*iw*a«!! 
SIC* 9* ^7h77^iiWEEPROM16C 

*!M1^ 5 ll8te<**x5<t, CPUiiiii/-^|»i 

h7y^Cfilll«:«)t5 (77^S7-S9), 
h7 y * iitSfHfflB**^ CPU 1 HiEEPROMl 6 
^bRAMl 5iC*7 h7y^88«fl[«fco - KLT, 
y-K— ;/ K3K£ «9tttaSttfe*- * hr-^ 
A, BS:fiEfflL^:SI»3B*P3&»e>^7 h^y^fi^rltS 
JO tSltmS. CPUl lit mmi<ti*7 h7 ^ 

^tt^5 y — * k 3 <o*y h7«7^fflia^ 

<t&6 (*^y^S 1 0) o 

[o o 3 5] 5i-*na5»«s^«tttit y-K 
-t&im&z*? v?m&mmt Lxb7*y?m& 

40 MW<Z>7<<— \ t s<y9Wm%*<0^\Z%L*)# :: t£^ k&X% 

6o i^ot, CPU l l li, y- 5. K3ICJ: fJKffi 
S*L*-#'<-;* h^-^SrisEfflLfcffiagsafHaEcoa 
®^lcS<5^r, t7h7y^B9«*«*#It5C 
-blctt) (*fclifH(^cj:StHf*cJ:0) , y-K- 
h7 y9<nmm\^*$ftZ>*7 h^ y^M 

75/^ oKHrtoJS^<offiaic»Hic(fl:a»«>i-s w ^ 
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Z>o ZCDmifcm by y?lzte y H5 ( 5 A) (C^fcf £ 5 

Dfi, x-^A, BlifflW(OiBJiJ-c*>5^ % x-^C, 
DflS^-^A, B^*4ma«-Cfi/«C9, fflSJC± 1/4 

[0036] *m&m 1 "Ctt, C P U 1 Hi, HJEJB h 

fTU ffi&(D7>ry h77^t roj , ±i/4Tsv, 
± 1/2T s vC5 5fflBf<7>»ft*ffii««-»-J-5«»3B*i: 
05 (5B) fd^-t" J: 9 ±l/8Tsvt± 
3/8Ts v(0#|ft5fctffi«^»"r5«J|C»*P**«)6 

[0 0 3 7] Mrftttia^ C P U 1 Hi, SStfeM (R 
0) frbD— K^j/K3<r, h7^^N+ 1 (Djjfci 

ffi®&rtf>-f£ ({J1R5) 0 CPU1 1 Ji, 

&S^Hj!li» r (A-B) / (A + B) j ^iffLt^ 
I^P 5£3liii-f£ e CPU1 Hi, ^SP5C 
^t5^7h7^^lTF^ f+l/8Tsvj -C£>5 

i:s^-rs 0 mm\^. cpui in sim&k (ro) 

frh V— b'^y K3£, h7 y?N- 1 co^fS] (c^SibU^ 
BELT, t-/fA-^hr-^B, CO^kteMWig 
5 (MR6) o CPUI 1ft {&H 

g^SlS? r (A-B) / (A + B) j *rHfTLT«JMS 
^P6^Ittitl) 0 cpui Hi, «JHg*P6fc*rt- 

5t7h7y^iTF^ r- 1/8T s v j T-£><5£I2: 

[0 0 3 8] $ <bfC, CPUI 1 fi, (R 0) 

^by-K^jy K3t, h7^^N+ 1 0>*|pH;:»lMig 
SLT, -y-—7X/<—* Ff-^A, CC0^^S®{C{iM 
^r^-TS (fi@R7) 0 ^Wtt, CPUI Hi, 

mmmm r (a-b) / (a+b) j *jmL-ca**» 

^P 7&n&-tZ> 0 CPUI 111 «*S*P.7|C«-J- 
5t7h7^^tTF^ r+3/8Tsvj "C&SirR 

^-r^o cpui i« % g^ffi^ (ro) a>£> 

y— yK3«r, h 7 5/ * N - 1 0*ffi]jc»»BMI L 
T, ^ h-r — ^ B, DCD^/^glciftOi&tf) 

(MR8) „ -60^: # % CPUI Hi, fig^M 
Sill r (A-B) / (A+B) j ^tTlt®g^P 

8^»Sit6o CPUI Hi, saMsspsfcat-r**- 

7 h7^^tTF^ T-3/8T s vj T-^5^sS^f- 

[0 0 3 9] &±<D£?[Z$:&j&ffll\£&thtf: s CPU 
1 Hi, ;*:7 h7^^t roj % ± 1/4T s v, ±1 
/ 2 T s v . ±l/8Tsv, +3/8Tsv09 



W 4$&?J¥ 1 1 - 7 7 3 8 

14 

^■T^^ h7^^ B8«««* E EPROM16 (Cf&jM L 

t, ii^^— #T#±x&f<D b ? *y * m&fflmci&m 
comz.^mmy*->(omm<D b ? y $ 2 0 a 

fflh7^tLT^U:MT^^ roifj^h^ 

^^ic*i, 6 (6 a) fc^i-j; 0 te&&mf&v>mmm 
bT-*A^n&^tbmm£tiT\,*z> 0 z 

10 ©aueffllJ— hr- * A— Dfi, -r— *a, B 
fiii^coi£^JT-fo6^ % ^c, Dtf>«f»*frj&s+ 1/4 

Ts vtf5fiilc45,J; 9fCifi^J$nrv>^ 0 

[0040] 2 r*fi x cpui ni, K 

7 rx * Ltt7 h 7 * * HAWtR^^ttSfrll 

f?U iffaOt7h7^i TOj , ±l/4Tsv, 
± 1 / 2 T s v <D 5 fflSf ^ite*Mft«IC»-t--5 jRISte* ^ 
HI 6 (6B) ICTjk-fX 9^, + l/8Tsv^ 

[0 0 4 1 ] AflcWtCli, CPUI Hi, li^fit (R 
20 0) frb y— ?/ K3^r, h7^N+io*jfii(:g 

iiitt, -t^— 2jfy<— ^ b^— #c, Dco^^&gfsi 

ffiHft«)-*-5 (6IR2) B wCO^:^, CPU1K1 
ffi!S»S«3f r (A-B) / (A + B) j ^^frLT^I 
l^P2$rStbf6 0 CPUI Hi, ^WS^P2fC 
h7 7^fTF^ T+ 1/4 T s vj T-*>S 

<bi^^:t-5o i^flSfc, cpui ui N g^pffiM (ro) 

y— K^yK3fc % byy?N + KDjj&WZ&mm 
itt, 7$s<— Kb?— ^A, D (B, C) <D*pit? 
{u.mz.itLm®:&>-f 5 (^IR5) 0 ^CDi:^, CPUI 

if*, itmmmmn r (a-b) / (a+b) j ^h*? 

Lt^l^P5^gfcBf6 0 CPUI Hi, SSS^m 
P5lC»t5t7h7i/^lTF^ r+i/8Tsvj 

[0 0 4 2] &>±<D£i\Z*:&j&m2\ZjLtll£ > CPU 
1 Hi, t7h7y^f TOj , ± 1/4 T s v, ±1 
/2Tsv, + l/8Tsv(D6 ^COlfeM&gJd^-r -5 

BS«flt«t E E P R OM 1 6 C»« LT, il^^T 5 -^ 

40 T?*xi%<Db7y?mmm'mzi&m-rz 0 

zvh. mmm-v— hx-^A-Dii, ^-^ 

A, Biiii^^K^iJT-fo^d^ T^— ^C, DOt^- 
1/4 T s v^ffiBlcftS J: 5{ciB^J$ixrv^ 0 
[0 0 4 3] *$zB&) 3 T*li, CPUI Hi, h 

t?L. ^<7)^7 h7^^t fOj % ±l/4Tsv % 

50 ± 1/2T s v <d s®m(oi&>$iiLmc%tT2>mnm%:t 
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75 

07 ( 7 B) (CtjV?-£ 9 -1/8TSV©* 

[0 0 4 4] ^ftWtCtt, C P U 1 1 fi, SJpffig (R 
0) ?!i^y-K^y K3^ x h^-y^N-lco^^ 
Kj^SLT, -tf— ^ h-r— ^C, Dco^CHftBlc: 
&fi**!>1-5 (ffifiR4) o ZCDtt, CPU1 112, 

f&mm&mw. r (a-b) / (a + bj j $rnt? lt® 

8SmP4$:»tHi-6 e CPUl Wi, 8MMS*P4lc 
Mt5t7h7y^tTF^ r-l/4Tsvj T'fcS 

£K£-*-* 0 mmic cpui ut S^il (ro) 
fab]) — ^K3^r, h77^N- 1 <Djjfa{z&mffi 
SLT. If" zK^< — -X hr — ^A, D (B, C) <D*p>b 
tefilctefi&fc-rs (fi!R6) 0 rcDi:#, CPUl 

113, ffifi^SS r (A-B) / (A+B) j frjlfr 
lT^I^P6^Itilt5c CPUl ltt, RS^IH 
P 6{C*f-f £*-:7 h7^tTF^ r-i/8Tsvj 

[0 0 4 5] ^Jk^J: 3*c*ae*«3tJ;tLtf, CPU 
i ni, t7h7y^i roj , ±i/4Tsv > ±1 

/2Tsv, - l/8TsvC06 *OJ6*NffifiJ£*H--5 

£#t-£3 0 :wfflMi^tt7h7^ 

T * ir h 7 jy * iiffi*J»l£ttfll-t-<5. 

(*mmmm<Dmm 4 ) h 1 3 fi^njs^s^^^j 

-^^7-^, B, CI, Dl, C2, D2, C3, 
C3, D3*ih7S/^Pfl^*Jfffi« (h75/^N<tN- 

1) trf-ti: LTKSfie?'J*ixTU^5o r-^ci, D 
U1-1/6T s vtf){£fi£*'D<!: LTE3Si6JiJ£;h,T 
l^S 0 7-*C 2, D2(i- 1/3T s v^Si 

[0 0 4 6] j£XB&t 4 "Cli, CPUl 1 12, 9J£ffl h 
7 y * £<£ffi LTt7 h7»^ K{Sra«0±/£&JS£l£ 
ffL, jftji£<£>;*-:7 h^-z^fiToj , ±l/4Tsv, 
± 1/2T s vW5B@ff<Dj6»ffl:«»C*|--r-5**»*i: 
Ull 3 (1 3 B) C^-f J; - l/6Tsv 

^te»ffiB{C»i-S»W»*P 9, W-l/3Tsv 

<&*£#ffiBK*t^*«**s*p 1 o&**5- 

So 

[0047] 4*$* fl&sE 1 - 3<DW& t mm 
&mmm<omm5) m 1 4 ittmmxmnmm 

©7-^Cl, Dl, C2. D2. C3, D3W- 



(9) WW 5 ? 1 1 - 7 7 3 8 

3tth7y^ffl©«Ml (h7^^NiN+l) 
'fr<t UTiEXK^J$iXTl>5o *C 1, Dlte+l 
/6Ts v^gi^M^LTl»j^tl^ 0 * 
t 7-^C2, D2li+l/3Ts vOfitJr^d: 

LTa£K?U£*L"C^£ (14 AM) o 

[0048] *mxm 5 -ei*, cpui m, ao^ffl h 

*TU m&<Ds$-7 TOJ , ± 1/4 T s v, 

± 1/2T s v<^5«gff^|ft»ffifi^»-f6aJ|LiB*<t 
70 ^fC, Hi 4 (1 4B) (C^-Tct 5 (C, +l/6Tsv 
^fifl^t^SSiPl 2, M+l/3Ts 
v(D|ft*tfflB^»-*-S*»»*P 1 l**lt>Z>Z£tfX- 

[0049] *ib\ ^sm<ommmi-3<Dm^tmm 

«rEEPROM16l:»«Lt, ii^co^- ^ Z ? ir* 

<&%W&1R<0&Mm 6 ) 11 1 5 li*Hlfi?Bl|R(75a?B« 
20 6|C&g^-TSIElT*foSo 6 ttfflf!5<O*^0iJ 

4, 5S:t^tt>OTifo5o IP*>, 7-^C3, D3 
Mr-^C6, D6 (D 6 ttia^-fr-r) tth75>*IB 

1. D 1 li- 1 / 6 T s v OfiiSrtit t L t IJiEJil 
^tlT^S 0 7^—^ C 2, D 2 fi- l/3Tsv 

<0{flCBSr*'L^ LTH£ffi^J$;h/0*-5 0 r^C4, 
D4fi+ 1/6 T s v^teWt LTIg£i2?iJ£*L 
T^£ 0 D5{i+l/3Ts v^i^rt 

<?i LTiI£i2^J$;h,T^£ (15 AM) o 

30 [0 0 5 0] 6 "Cft, CPUl lit SJSJB h 

tTL, h^^^fiTOj , ±l/4Tsv % 

±i/2Ts vC0 5ffli@f(D«StffiBJca-r5«K»*i: 
[§115 (15B) IC^-TJ: ^gg^P9, 

p 1 0, p 1 1 , p 1 2 fin*?, c pu 1 1 

-l/6Tsv(OM|(:^g»^P9, 
- 1/3T s v^filC^t^SMlP 1 0, + 

1X6 ts voig^sgtc^-rsag^mp 1 2, 

+ l/3Ts v^|ft»ffi«|c#-J-5«lH**P 1 1** 

[0051] /iio, BtraEoffi?g«i-3<z)»*tiS]« 
tc, i»»S*t^7 h7 y^*t^B8««r^-J-i6fia«a 

SrEEPROM16ICttttLt, ^^-^ T ^ ir X 

[0052] *nmmmRxfm&&\ 1 - 6 -e«t, 

*7 h7^^^tSi$:EEPROMl 6(C|&^-rs^ 
50 [0 0 5 3] ^fc, E»Ml^6(C*Sl^T. Sl^i^- 
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c , d (o^ti^tKom^nm <o * s 

;y^fih7:^ tVfT s v KttS-TSffiSrSjeLfc. 
^£0 7^ T s v <t i9/h^v>t°7f t*<)J: 

9 m*< mm-tz z t t * $ 0 

{0 0 5 4] 

1 7 h 7 ^ ^ H«w««rMt 5 r t ia 5, mm* 

SS8SW7h7y^f (^*>K^7h7"^6 

^rfg^co h7-y^ oisia h 7 ^ * iiseftij 

^cffi £ic J: «9 ;*7 h 7 y 

[Hli] *3BMcoJUfiJgffitcB8«-t-6HDDcosaS:^ 
[H2] ^IM^lf:^t6T^^^^r"^ffi<!:^ 



(10) M¥l 1 - 7 7 3 8 

[@ 6 ] ^mmmmco^mm 2 dm^-rs^ h 7 > 9 
im 7 ] *nmMm<nmmm 3 km*-*-*;*-? h 7 y <? 

[08] Kffi«**fW»^B8«i-S*-^ 
0„ 

111 9] tS5fe60MR — 5/ K<OBSaLja«»tttSL^-f-5 

70 [010] Kffi«**«iJftitcH«-*-5^7 h 

[II 1 l ] tt3fe^y Ktt«ft«>»J»JcBB«-r5*7 h 
7 y * a t SSIS^ t ©BB« 

7 y * & t t <dm« fc^i-ws-ia. 
[hi 3] *mmmm<D&Bm4izm&-tz>*7 

[Hi 4] *3US^O^Jg0ij5tCg||^-r-5^-7 h7^ 

20 [Hi 5] *jtlfi»18©K»«6lcBB«-r**7 b7y 
I^corp^] 

1 

(y-K/7>f h^Ii^^K) 

4 •••7-Y K 

5 t°> K/u^— ^ 

7" -tK^ *=a>fyU-*— * (VCM) 
30 8 ^5/ b*T>Zf 

9-y- K/7-r Mass 

1 o-U— #088 

1 1 - CPU 

1 2-*— * K7^/< 

1 3-*A/D=*W<— * 

14-f^^3>hn-7 (HDC) 

1 5 -RAM 

1 6 • • E E P ROM 
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